Introduction
The prevalence of H. pylori infection varies strongly worldwide, with less than 40% prevalence in developed H. S. Mahmoud et al.
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countries and more than 80% -90% in developing countries [1] [2] .
Worldwide the most common cause of chronic gastritis is infection with H. pylori. It causes progressive damage to the gastric mucosa and is now accepted as playing a causative role in a number of important diseases, including duodenal ulcer disease, gastric ulcer disease, gastric adenocarcinoma and gastric mucosa-associated lymphoid tissue (MALT) lymphoma [3] [4] , and involved in the pathogenesis of idiopathic thrombocytopenic purpura, iron deficiency anemia and vitamin B12 deficiency [5] .
Several diagnostic methods for H. pylori infection are available, either invasive, which require endoscopy and gastric biopsies (rapid urease test, histology and cultures) or non-invasive (urea C13 breath test, stool antigen detection and serology), all of them exhibiting both advantages and disadvantages regarding availability, rapidity of results, value, and diagnostic accuracy [6] [7] .
No H. pylori diagnostic method has 100% sensitivity [8] . Hence, unless a combination of test methods is used, misdiagnosis is more likely and this may well explain some of the negative H. pylori duodenal ulcers that appear otherwise to be idiopathic. Use of two or more tests together increases the sensitivity and the negative predictive value. However, even if two diagnostic tests are negative, a third may be needed in certain circumstances such as in the presence of widespread atrophy or intestinal metaplasia [9] , as H. pylori tends to disappear naturally from the gastric mucosa with the expansion of these histological lesions [10] .
In the current study we aimed to evaluate the role of RUT and FAT added to serological test for rapid diagnosis of active H. pylori infection.
Patients and Methods

Inclusion Criteria
Patients presented by dyspeptic symptoms (epigastric pain or burning sensation, nausea, vomiting, heartburn, bloating, early satiety) with positive serological antibody test for H. pylori, were included from the out-patient gastroenterology clinic of Qena university hospital from April 2014 to April 2015; they were not previously screened or treated for H. pylori infection.
Study Design
The study design is the prospective cross-sectional study.
Exclusion Criteria
Patients, who had a history of PPI, H2 receptor antagonist, bismuth, warfarin, fluoxetin, or steroid use within two weeks, or antibiotic use within four weeks as well as those with severe medical illness, active gastrointestinal bleeding, and history of gastric surgery and H. pylori eradication, were excluded from the study.
Methods
All included patients underwent upper endoscopy using Olympus, GIF-XQ260 instrument, and we obtained two biopsy specimens from the antrum and two biopsies from the corpus of the stomach. One biopsy from each area was used for RUT and the others were formalin fixed, stained with modified Giemsa, and examined for the presence of H. pylori by a pathologist. The RUT was performed using Pronto Dry kit (Gastrex Sarl, 21640 Gilly les Citeaux, France). First we peel back the label of the kit thus exposing the dot. With sterile 19 G needle we remove the specimen from the biopsy forceps and place them into the Pronto Dry then we accurate re-seal the pronto dry and press the label over the dot with fingers to squeeze the tissue juice out of the specimen and read within one hour for all cases. The test was considered positive if the external ring area was deepening in color and expanding in size. The internal dot always stays yellow. If urease is present in the tissue, an expanding magenta color external ring will be noted around the biopsy specimen, or the Pronto Dry will gradually change to a deep orange, then to magenta color. But negative result is when the external ring is still yellow 1 hour after insertion of the specimen. For H. pylori antigen detection, fresh stool sample for each patient was sent for laboratory assessment. Ridascreen FemtoLab H. pylori test (R-Biopharm AG, Darmstadt, Germany) was performed according to the manufacturer's rules. This test was done using dual amplification technology and coating with a monoclonal antibody directed against the catalase of H. pylori. After the color change at the end of the test, the intensity was determined spectrophotometrically with a wavelength of 450 nm. Absorbance was expressed as an optical density (OD) value. In accordance with the manufacturer's guidelines; an OD of < 0.150 was defined as a negative test result and an OD of ≥ 0.150 was defined as a positive test result.
Patient is considered positive if showed positive serology and positive at least two other tests; histopathology, faecal antigen and RUT.
Ethical Consideration
Informed consent from included patients and approval from the faculty research ethical committee were obtained before proceeding.
Statistical Analysis
Data entry and analysis were done using statistical package of social science (SPSS) version 20. The data arepresented as means ± SD and number, (%). calculation of sensitivity, specificity, positive predictive and negative predictive values were online calculated: https://www.medcalc.org/calc/diagnostic_test.php. 
Results
The current study included 270 patients with their mean ages were 45 ± 25. 150 (55.6%) of them were males and 120 (44.4%) were females ( Table 1) .
H. pylori infection was found in 256 (94.8%) of the included patients and they were as follow; 236 (92.18%) with positive all tests (histology, RUT, FAT), 5 (1.95%) with positive RUT and FAT, 8 (3.12%) with positive histology and RUT and 7 (2.73%) with positive histology and FAT ( Table 2) . 
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The probability of detection of H. pylori infection by FAT and RUT was high and were comparable to each other. The sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) were as follow: 97.27%, 85.71%, 99.20% and 63.16% respectively for RUT and 96.88%, 85.71%, 99.20% and 60% respectively for FAT, and those for histology were as follow: 98.05%, 100%, 100% and 73.68% respectively (Table 3) (Figure 1). 
Discussion
Helicobacter pylori is the cause of gastritis and most cases of peptic ulcer disease (PUD) and its long term infection predispose to multiple diseases including: gastric adenocarcinoma; six-foldincrease and it is considered as a class I carcinogen [11] , gastric mucosa associated lymphoid tissue lymphomas, short stature in young girls, development of vasospastic disorders and possibly skin immunopathology such as urticaria. Early diagnosis and eradication of this pathogen could protect the human from these dangerous diseases.
Cure of H. pylori infection leads to healing of the inflamed gastric mucosa, which may return to normal. H. pylori eradication may improve or resolve dyspeptic symptoms and usually cures PUD. H. pylori gastritis is a disease which can be cured and thus prevent severe complications. If H. pylori gastritis has progressed to more severe forms of gastritis, including atrophic gastritis with or without intestinal metaplasia, or severe corpus predominant gastritis, the risk of gastric cancer is increased and eradication of the infection at this stage needs to be integrated with a follow-up strategy [4] [12]- [14] .
Because faecal antigen detection is rapid, technically simple, and ease of sample collection and the RUT is a rapid, cheap and simple test we aimed to compare these two rapid tests for diagnosis of H. pylori infection.
In the current study RUT and FAT showed good specificity and sensitivity in patients with positive serology for detection of active H. pylori infection. Non-invasive diagnostic tests such as faecal antigen test, serological parameters and the [13C]-urea breath test serve as surrogate markers of H. pylori gastritis and indicators of gastritis severity [4] .
Andrews and his colleague's compare three stool antigen tests for H. pylori detection and concluded that one of them may be considered as an alternative to urea breath testing in the initial diagnosis of patients with dyspepsia who do not require immediate endoscopy [15] .
The RUT is an indirect test of the presence of H. pylori based on the presence of urease in or on the gastric mucosa. It has an advantage over serology in that it only detects the presence of an active infection. Different previous studies had evaluated RUT for diagnosis of H. pylori and reported that the sensitivity of RUT tests, as primary diagnostic tests, was high and has been reported to vary between approximately 80% and 100% and specificity between 97% and 99% [16] [17] . In order to save the patient money, some physicians have suggested taking biopsies for RUT as well as for histology from normal appearing mucosa and then, if the RUT is positive, discarding the histology specimens as unnecessary [18] - [20] .
It is clear that prevention of infection with H. pylori could avoid chronic gastritis and its grave consequences especially gastric cancer. Based on the results of recent studies, the following measures could reduce transmission of H. pylori: Practice good hygiene and hand washing, especially with food preparation, all patients with chronic gastrointestinal symptoms that may be associated with H. pylori infection should be tested and treated to prevent exposure to family members, patients should complete the full course of therapy (antibiotics and acid blockers) to maximize the potential for cure, increase cruciferous vegetable intake (cauliflower, cabbage, and broccoli) and support policies to improve living conditions in developing countries [21] - [23] .
Conclusion
RUT or FAT in patients with positive serological test could be used for rapid diagnosis of active H. pylori infection with good sensitivity and specificity without waiting for the results of histology or culture.
